MyHunmMnajJibHoe 010:keTHOe 001e00pa3oBaTe/bHOE YUpeKIeHHe
OCHOBHAas o01eo0pasoBaTejbHas mkoaa Nel9 r. Kuposa

PABOYAS ITPOIT'PAMMA
IO ®U3UKE
npeaMeTHast 00J1acTh (€CTECTBEHHO-HAYYHAs!)

8 KJ1acc 3
HA 2023-2024 YYEBHBIN I'O/1

ABTOp-COCTaBUTEIb
xypuxuna WU.I'.,
yuuTenb PU3NKH

r. Kupos, 2023

MoanucaHo undpoBoil NoANUCbIo:
|_I a H I_O LIJ e Ba Mantowwesa Jlapuca AHaToNbeBHa
DN: c=RU, st=KnpoBsckas obnacrb, I=Kupos,
title=lnpexrop, o=MYHVLINMNAJIbHOE
BIOAXETHOE OBLLEOBPA3OBATE/IbHOE

o

J-I a I/l Ca YYPEXEHWE "OCHOBHAS

OBLLUEOBPA3OBATE/IbHAA LUKOJIA N2 19"
FOPOLA KNPOBA,

A 1.2.643.100.3=120B303538373832343532303

H a Ton b e B 1.2.643.3.131.1.1=120C343334353430393238

303730, email=sch19@kirovedu.ru,

givenName=Jlapnca AHaTonbeBHa,

H a sn=[aHtoweBsa, cn=[aHiowwesa Jlapnca

AHaTonbeBHa



PABOYAS ITPOI'PAMMA
JJI51 OCHOBHOI'O OBIIIET'O OBPA3OBAHUA
(ba3oBblii ypoBeHD)

ITosicHuTEIBLHASA 3aIHCKA
CraTtyc 10KyMeHTa

PaGouast mporpamma no usuke s 8 Kjacca cocTaBlieHa Ha OCHOBE 00pa3oBaHMs 1Mo (GU3UKE U HA
OCHOBE MPHUMEPHOH MporpamMmbl A 00IIe00pa3oBaTeNbHBIX YUpeKIeHUH 1o ¢usuke aBTOopoB E.M.
I'yrauk, A.B. IlepbllikuH ¥ SBISETCS OPUEHTHUPOM IPU COCTABJICHUH aBTOPCKUX, pabOYMX MPOrpamMMm M
APYTrUX TOKYMEHTOB, OIPEICNAIONNX CcoJepxKaHue, (GOpMbl U METOABl (U3NYECKOro O0O0pa3oBaHUS B
OCHOBHOI! HIKOJIE pa3HbIX TUIIOB 00111e00pa3oBaTeNIbHBIX yupexaeHuil. Paboudas nporpamma cocraBiieHa Ha
6a3oBoM ypoBHe. DenepanbHblii 0a3UCHBINM y4eOHBINH TuIaH JUIs 0011e00pa30BaTENbHBIX YupexKaeHuii PO
otBoauT 204 vaca niyist 00s13aTeNbHOTO U3ydeHus Gu3uKd Ha 6a30BOM ypoBHE B 7—9 kiaccax (1o 68 yacoB B
KaX/JI0M M3 pacuera 2 yaca B Henemo). IIporpamMMa KOHKpETHU3HMPYET COJAEp)KaHUE NPEAMETHBIX TEM,
npejaraeT pacrnpezesieHne MpeAMEeTHBIX YacoB 0 pa3jesiaM Kypca, MOCIe0BaTeIbHOCTh U3yUEHUSI TEM U
pa3fenoB € YYEeTOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKH Y4eOHOro Ipolecca,
BO3pAaCTHBIX ocoOeHHocTel yuammxcs. OnpeseneH Takxke MnepevyeHb JeMOHCTpaluil, 1abopaTopHbIX paboT
Y IPAKTHUYECKUX 3aHSATHIL.

CTpyKTypa 10KyMEHTA.

Pabouas mporpamMma BkiItoyaeT B ceOs TMOSCHUTEIBHYIO 3alMCKy, B KOTOpPOW Jaercs oOmas
XapaKTepUCTHKa MpeaMeTa, €ro Ield, MeCTO MpeaMera B 0a3MCHOM Y4YyeOHOM IUIaHE, OCHOBHBIE
cojiep KaTeNbHbIC JTMHUHU, 00IIey4yeOHble YMEHUS, HABBIKU M CIIOCOOBI JEATEIBHOCTH, a TaKXKe Pe3yIbTaThl
00y4eHHsl, OCHOBHOE COZep>KaHuE M TPeOOBaHMS K YPOBHIO MOATOTOBKU BBITYCKHHUKOB OCHOBHOW IIKOJIBI,
KaJIEHAapHO-TEMaTUYECKU U TIJIaH.

O0mas xapakTepucTuKa y4e0HOro npeamera.

®dusnka Kak Hayka 0 HauOosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIas B KAYECTBE y4EeOHOro npeaMera
B ILIKOJIC, BHOCHUT CYIIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHMUU 00 OKpyxarouieM mupe. OHa pacKpbIBaeT poib
HayKl B OSKOHOMHUYECKOM U KYyJbTYPHOM pa3BUTHH OOIIECTBA, CIOCOOCTBYET (DOPMUPOBAHUIO
COBPEMEHHOI0 HAay4YHOr0 MHpOBO33peHus. s pemeHus 3agad  (HOpPMUPOBAHHS OCHOB HAYYHOTO
MHUPOBO33PEHUS, Pa3BUTHS HHTEIJIEKTYaJIbHBIX CIIOCOOHOCTEN U M03HABATEIbHBIX HHTEPECOB IIKOJIBHUKOB B
nporiecce u3yueHust PU3MKU OCHOBHOE BHUMAaHUE CIIEIYeT YIeNATh He Tiepeiade CyMMbI TOTOBBIX 3HAHHM, a
3HaKOMCTBY C METOJaMM Hay4HOT'O MO3HAaHUS OKPYXAIOLIEro MHUpa, MOCTAaHOBKE MPOOJeM, TPeOYIOIHX OT
YUAIIUXCSl CAMOCTOSATEIILHOM AEATENbHOCTH 10 UX pa3perieHnio. O3HaKOMJIEHHE MIKOJIbHUKOB C METOAAMU
HAy4YHOI'O MTO3HAHUS MIpeIoaracTcs NpoBOANUTh IPU U3YYEHUH BCEX pa3zeiioB Kypca (pU3UKH, a HE TOJIBKO
IIPU U3YYEHHUH CHEIMAIBHOTO paszena «Pu3nka u Gu3ndeckue MeToAbl U3y4EeHUS TIPUPOIBIY.

['ymanuTapHoe 3HaueHHE (U3MKUA KaK COCTaBHOM YacTHU OOIIEro 0Opa30BaHUSI COCTOMT B TOM, YTO
OHa BOOPY’KAeT IIKOJIbHUKA HAYYHBIM METOAOM IO3HAHMSI, TIO3BOJIAIONIUM MOTy4aTh OOBEKTHBHbIC 3HAHUS
00 OKpYIKaroIIeM MUpE.

3HaHue PU3NUECKUX 3aKOHOB HEOOXOANMO JUISl M3YyUCHUsI XUMHHU, OMOJIOTHH, GU3UUECKOM reorpadumu,
texaonoruu, ObXK.

Kypc ¢usuku B mpumepHOW HporpamMMe OCHOBHOTO 0OIIero oOpa3oBaHUs CTPYKTypUpYeTCs Ha
OCHOBE PAaCCMOTPEHUS PA3JIMYHBIX (OPM JBHKEHMS MATEPUU B HOPSAKE MX YCIOKHEHMS: MEXaHUUYECKHUE
SIBJICHUSI, TETUIOBBIC SIBIICHUS, 3JICKTPOMArHUTHBIC SIBICHUS, KBAHTOBBIC sBICHHUA. PU3MKa B OCHOBHOU
IIKOJIE M3Y4aeTCsl Ha YPOBHE PAcCMOTPEHMs SIBIEHHM NPHPOJbI, 3HAKOMCTBA C OCHOBHBIMHM 3aKOHaMH
(GU3MKK ¥ IPUMEHEHUEM 3THX 3aKOHOB B TEXHHMKE U TIOBCEAHEBHOM KU3HH.

MecTo npeamera B 0a3MCHOM y4eOHOM ILJIaHe.

[Ipenmer BXOOUT B COCTaB MEPEYHS YUEOHBIX MPEIMETOB TOCYAAPCTBEHHOTO (eaepaibHOro
KOMIIOHEHTA.

N3yuenne ¢u3nKu Ha CTYNEHH OCHOBHOTO OOIIEr0 OOpa30BaHUs HAINPABICHO Ha JIOCTHKEHUE
CHEAYIOIIMX LeJIeH:

®¢ OCBOEHHE 3HAHMH O MEXaHMYECKUX, TEIUIOBBIX, DJIEKTPOMAarHUTHBIX M KBAaHTOBBIX SIBJICHUSIX;

BEJIMYMHAX, XapaKTepU3YIOIIMX 3TH SBJIEHUS; 3aKOHAX, KOTOPHIM OHM MOJYUHSIOTCS; METOoAax



HAYYHOTO TIO3HAHUS NPUPOABI M (POPMHPOBAHME HA ITOW OCHOBE MPEACTABICHUN O (pusnueckon
KapTUHE MUPA;

OBJIa/IeHHMe YMEHHMSIMU TIPOBOJUTH HAOJIOAECHUS NPHUPOIHBIX SBICHHHA, ONUCHIBATH U 0000IIATH
pe3yabTaThl HaONIOAEHUH, WCIONb30BaTh IPOCTHIE H3MEPUTENbHbIE NPUOOPHl IS H3yYCHHS
(Gu3N4eCcKUX SBICHMUIN; IMPEICTABIATh pPe3yiIbTaThl HAOMIOAECHUN WIM M3MEPEHMH C IOMOIIBIO
Tabnmul, TpaQuKOB M BBIABIATH HA OSTOW OCHOBE SMIUPUYECKHE 3aBUCHMOCTH; MPUMEHSTH
MIOJyYEHHbIE 3HAHUS [UId OOBSICHEHHUS pa3sHOOOpa3HbIX NPUPOIHBIX SBJIEHUH U IPOLECCOB,
MPUHIUIIOB ACUCTBUS BAKHEHIINX TEXHUUYECKUX YCTPOMCTB, /IS pelIeHns (PU3NYECKHX 3a/1a4;
pa3sBUTHe II03HABATENbHBIX MHTEPECOB, MHTEUICKTYalbHbIX M TBOPYECKHUX CHOCOOHOCTEH,
CAMOCTOSITEJIbHOCTH B TNPUOOPETEHMM HOBBIX 3HAaHUM, NpU pElIeHUH (QU3MUECKUX 3a7ad U
BBIMIOJIHEHUH  JKCIIEPUMEHTAIBHBIX ~ HMCCIEJOBAHMH C  HCIOJB30BAaHMEM HWH(POPMAIMOHHBIX
TEXHOJIOTHH;

BOCIMTAHUE YOCKICHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB INPHUPOJBI, B HEOOXOIUMOCTH
pa3yMHOI'0 MCIOJIb30BAaHUS JOCTHKEHUN HAyKM W TEXHOJOTHH Ul JajJbHEHIIEro pa3BUTHS
YeJIOBEYECKOr0 OOIECTBAa, YBaKEHHUS K TBOPLIAM HAyKU M TEXHUKHU; OTHOLIEHUS K (U3UKE KaK K
AJIEMEHTY OOIIEUEeIOBEUECKOI KYIbTYpPHI;

HCIOJIb30BAHME IOJYYEHHBIX 3HAHMM M YMEHMH JUId pEUICHMs NPAKTHUYECKHX 3a1a4 B
MOBCETHEBHON  KM3HHM, oOecreueHUs  OE30MacHOCTH  CBOEH  KHM3HHM,  PAlOHAJIBHOTO
IIPUPOAONOJIB30BAaHUS U OXPAHBI OKPYKAIOIIEN CPEIBL.

N3yuenne ¢usnkn B 8 Kjacce OCHOBHOro o0miero oOpa3oBaHHS HANpaBlIEHO Ha JOCTHIKEHUE

CJIEYIOIUX LIEJIEH:

Ha6J'IIOI[aTB W ONHUCBIBATH NCpcaady AaBJICHUSA KHUAKOCTIAMU MW Ta3aMu, IJIaBaHHUC TCJI, 3aKOHLIL
[Mackans w ApxuMmena, HW3MEHEHHWE arperaTHbIX COCTOSHHUM BEIIECTBA, pa3IMYHBIX BHJOB
Teruionepenaun, oObSICHEHUE 3TUX SIBIICHUH Ha OCHOBE MPEACTABICHUN 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHUH BEIIECTBA, AJICKTPU3AIMIO TEJ B3aUMOJICHCTBUE JJICKTPUYCCKUX 3apsIOB M MarHUTOB,
TCIIJIOBOC HeﬁCTBHC TOKa, OTPAKCHUC U MPCIIOMIICHHUC CBCTA U OGBHCHHTB OTH ABJICHHUA,

U3MEPATh (PU3UYECKUE BEITMYUHBI TEMIIEPATypy, KOJHMYECTBO TEIUIOTHI, YACIbHYIO TEIIOEMKOCTH,
BJI&KHOCTB BO3/yXa, CHITy TOKa, HAPSDKEHHE, DIIEKTPHUECKOE COMPOTUBIICHUE, paOOTHl M MOIIIHOCTD
TOKa, OKYCHOE PACCTOSIHUE COOMPAIOIICH JTUH3I,

MIPOBOJUTH TPOCTHIC OMBITHI U AKCIIEPUMEHTAIBHBIC UCCIICIOBAHMS TI0 BBISBICHUIO 3aBHCUMOCTEH:
TEMIIepaTyphbl OCTHIBAIOIICH BOJBI OT BPEMEHH, TEMIIEPATyphl BEIIECTBA OT BPEMEHH MPH U3MECHEHHUH
arp€raTHbIX COCTOAHHUAX BCIICCTBA, IO HU3YUYCHHUIO JJICKTPOCTATUYCCKOTO BSaHMOHeﬁCTBI/Iﬂ
3apsDKEHHBIX TEIl, MOCIIEIOBATEIBbHOTO U MAPAIUIETLHOTO COSIUHEHHS TIPOBOJHUKOB, 3aBUCHMOCTD
CUJIBI TOKA OT HAIpPsDKEHWS HA Yy4YacTKe LIENH, yrjla OTPAXEHUsA CBeTa OT yrja IaJeHusd, yria
MPEJIOMIJICHUS CBETa OT YTJIa TTaICHHS,

MMPUMCHATH (bHSI/I‘IeCKI/Ie 3HAHUA Ha HNPAKTHUKE IJid y4deTa TCIUIOMPOBOAHOCTU U TCIIJIIOCMKOCTH
Pa3JINYHBbIX BCUICCTB B HOBCCHHGBHOﬁ JKU3HH, TPAKTUUICCKOC IMPUMCHCHUC q)HSI/I‘ICCKI/IX 3HAHUU JJIA
0e30macHOTO  OOpamieHuss C  BJIEKTPOOBITOBBIMH — MPUOOpaMH, TPEIYNPEKICHUE OIACHOTO
BOSHCﬁCTBHH Ha OpraHu3Mbl YCJIOBCKA SJICKTPUYICCKOI'O TOKA U JICKTPOMATrHUTHBIX H3Hy‘{€HHI>'I;
OOBSCHATh YCTPOWCTBO W TPUHIMI JEHCTBUS (DU3UYECKUX MPUOOPOB M TEXHUUYECKUX OOBEKTOB:
TEPMOMETpa, TICHXPOMETpa, MApOBOW TYpOWHBI, IBUTATENSI BHYTPEHHETO CTOPaHUs, XOJOAMIbLHIKA,
amrepMeTpa, BOJIbTMETpa, JHHAMHKA, MUKPO(OHA, dJIEKTPOreHepaTopa, NEKTPOIBUTATENS, OUKOB,
doroarnmapara, MPOSKIIMOHHOTO ammapara.

N3yuenne ¢usnkn B 9 Kjacce OCHOBHOro o0miero oOpa3oBaHHS HANpaBlIeHO Ha JOCTHIKEHUE

CJIEYIOIIUX LEJIEH:

HaOMIOIaTh M OMMCHIBATh PA3IMYHBIE BHUJbl MEXaHWYECKOTO JBM)KEHUS, B3aMMOJCHCTBHS Tell,
MEXaHUYECKUX KoJieOaHWW M BOJH, OOBSCHATH OTU SBJICHHUS HAa OCHOBE 3aKOHOB JHWHAMUKU
HrroToHna, 3aKOHOB COXpaHEHUsI UMITYJIbCA U SHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHHUSI, ONTHUYECKUE
CHEKTPbl Pa3IMYHbIX BEILECTB, JUCIEPCUIO CBETa U OOBACHATH MX HAa OCHOBE NPEJCTABICHUN O
CTPOEHUHU aTOMA;

U3MEPATh GU3NYECKUE BEIUYUHBL: BpEMSsl, PACCTOSIHUE, CKOPOCTh, IEPUO]] KOJIeOaHH I MasSTHHKA,



IPOBOJIUTH MPOCTHIE OMBITHl U IKCIEPUMEHTAIbHBIE UCCIETOBAHMS 1O BBISBICHUIO 3aBHCUMOCTEH:
MyTH ¥ BpEMEHH NPH PaBHOYCKOPEHHOM JIBKEHHMHU, IEpUOJIa KoJIeOaHU MasTHUKA OT JUIMHBI HUTH,
neprozaa KojaeOaHui rpy3a Ha MPY)KUHE OT MAacChl TPy3a M OT JKECTKOCTH TMPYKHUHBI;

NpaKkTUYeCKOe MpUMEHEHNE (PU3NYECKUX 3HAHUH 11 0€301acHOro oOpaieHust ¢ 3JIeKTPOOBITOBBIMU
npubopamu, MPeaynpexaCHUS OTACHOTO BO3ACHCTBUS HA OPTaHU3M YeJIOBEKA JIEKTPUUECKOT0 TOKa
U DJICKTPOMArHUTHBIX M3JIYYSHHH, IS 3aIIUTHI OT ONACHOTO BO3JCWCTBHSA Ha OPTaHM3M UYEIIOBEKA
PalMOAaKTUBHBIX M3JIy4YEHUH, U1 H3MEPEHHs paInOAKTUBHOTO (POHA 1 OLIEHKHU ero 0e30MacHOCTH;

OO0mey4yeOHbIe yMEHHS, HABBIKU H CIIOCOOBI 1eSITEJIbHOCTH.
Ha ocnoBanum TpeGoBanuii ['ocymapcTBeHHOro o0pa30BaTeIbLHOTO CTaHIApTa B COJCPKAHUU

KaJIeHAapHO-TEMaTUYECKOT0 TNIAHUPOBAHUS TPEYCMOTPEHO (POPMUPOBAHKE Y IKOJIHLHUKOB OOIICydeOHBIX
YMCHHI W HAaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JIEATEIHHOCTH M KIIFOUEBBIX KOMIETeHIMHA. [Tpropureramu
Ha 3Tare OCHOBHOTO 00IIero 00pa3oBaHUs SBISIFOTCS:

1. nosnasamenvhas 0esmenbHOCMb:

WCIIOJIb30BAHUE JJIsl TO3HAHUS OKPYKAIOIIETO MHUpa Pa3UYHBIX €CTECTBEHHO HAyYHBIX METOJOB:
HaOIt0/IeHNe, I3MEPEHUE, SKCIIEPUMEHTA, MOJICIMPOBAHHS,

dbopMupoBaHue yMeHUUN pasznuyarh (GakKThl, TUMOTE3bl, MPUUYHMHBI, CJIEICTBUSA, J10KA3aTEIbCTBA,
3aKOHBI, TEOPUH;

OBJIaJICHUE aJIEKBATHBIMU CIIOCO0AaMU PELIEHUS] TEOPETUYECKUX U SKCIIEPUMEHTAIBHBIX 3a71a4;
NpUOOpETEHUE ONbITa BBIIBMXKEHUS THUIOTE3 Ui OOBSCHEHUS M3BECTHBIX (DAaKTOB U
AKCIIEPUMEHTAIILHOM MPOBEPKU BBIABUTAEMBIX THIIOTES.

2. MHQbOpMaL{MOHHO-KOMMyHMKamMGHCZ}Z 0essmenbHOCb.

BJIaZICHUE MOHOJIOTHMYECKON M JMAJOTHYECKON Ppedblo, pa3BUTHE CIIOCOOHOCTH MOHUMATH TOUKY
3peHuns cobeceJHUKA U IIPU3HABATh IPaBO HA MHOE MHEHUE,

UCTIOJIb30BAaHUE JUISI pEIICHHs T03HABATEIbHBIX 1 KOMMYHHKATHBHBIX 33J1a4 Pa3IMYHBIX HCTOUHUKOB
uHpOopMaluu.

3. Peghnexcusnas oesmenvHocmy:

BJIaJICHUE HABBIKAMM KOHTPOJSA U OLCHKH CBOCH NEATEIBbHOCTH, YMEHME IPEIBUIECTH BO3MOXKHbBIE
pe3yibTaThl CBOUX ACUCTBUM;

opraHuzanusi y4eOHOW  JEeATEIbHOCTH: IIOCTAHOBKA IL€JIM, IUIAHUPOBAHUE, OIPENEIICHUE
ONITUMAJIbHOTO COOTHOILIEHUS LIEJIEN U CPECTB.

OBIME YMEHS, HABBIKHA 1 CIIOCOBBI JEATEJIBHOCTH

B pe3yabtare usyuenusi pusuku 8 kiacca yd4eHUK J0JKeH
3HATL/IIOHUMATh:

yMeThb:

CMBICJI TOHSATHIl: Qu3uUeckoe sBICHHE, (U3MUECKUN 3aKOH, BEIIECTBO, B3aMMOJICHCTBHE,
ANEKTPUUECKOE MOJIe, MAarHUTHOE T0JI€, BOJIHA, aTOM, aTOMHOE SIIPO, HIOHU3UPYIOLINE U3ITYUCHUS;
cMbIc] (U3NYeCKUX BeJUYMH: paboTa, MOIIHOCTh, KHWHETHYECKas DSHEPrus, MOTEHLHATbHASL
SHeprus, Kod(pPUIMEHT MOJe3HOro NEHCTBHS, BHYTPEHHSS JHEprus, TemIepaTypa, KOJIMYEeCTBO
TEIJIOTHI, y/AENbHAasl TEIUIOEMKOCTh, BJIAXHOCTb BO3[yXa, DJJEKTPUUYECKUM 3apsj, Cuia
JNEKTPUYECKOTO TOKAa, DJIEKTPUUYECKOE HAmNpsKEeHUE, 3JIEKTPUYECKOEe COMpPOTHBICHHE, paboTa U
MOIIIHOCTb AJEKTPUUECKOTO TOKA, (POKYCHOE PACCTOSIHHE JTUH3HI,

CcMBICJT (QU3HYECKUX 3aKOHOB: 3aKOHA COXPAHEHMS SHEPIUH B TEILIOBBIX MPOLECCAX, COXPAHEHUS
3JIEKTPUYECKOro 3apsiaa, OMa Juisl ydacTka 3JeKTpUUecKon menu, Jxoyns-JIenna, npsMoJIMHERHOTO
pacrpocTpaHeHusl CBETa, OTPAKEHUS CBETA;

ONHUCBHIBATh M OOBICHATH (HU3UUECKUE SABICHHS: AUPPY3UI0, TEIUIONPOBOJHOCTh, KOHBEKIIHIO,
U3JIy4YeHHUe, UCTIapeHne, KOHICHCAllHIo, KUIIEHHUE, MJIaBlIeHHEe, KPUCTAJUIU3ALIMIO, AIEKTPU3AIHIO T,
B3aUMO/ICHCTBHE INIEKTPUIECKUX 3apsAI0B, B3aNMOCHCTBHE MAarHUTOB, JEHCTBHE MArHUTHOTO IOJIS
Ha TMPOBOJHUK C TOKOM, TEIUIOBOE JIEHCTBHE TOKA, 3JEKTPOMArHUTHYIO WHAYKIHUIO, OTpa)kKeHUE,
IPEJIOMIICHUE CBETA;



®  HCNOJNB30BaTh (pU3HUECKUe MTPUOOPHI U U3MEPUTENbHBIE HHCTPYMEHTHI ISl U3MEPEeHUs (PU3UIECKUX
BEJIMYMH: PACCTOSHUS, NMPOMEXKYTKAa BPEMEHH, MAacChl, TEMIepaTypbl, CHJbl TOKa, HaNpsDKEHUS,
JIEKTPUUECKOrO CONPOTUBIIEHUS, paOOTHI U MOLITHOCTH JIEKTPHUECKOr0 TOKa,

®  TPEICTaBIATH PE3YIbTAaThl U3MEPEHHUI C MOMOILIBIO TaOIUI, TPaUKOB U BBISBIATH HA 3TOW OCHOBE
HIMIIUPUYECKUE 3aBUCUMOCTH: TEMIIEpATyphl OCTBHIBAIOLIETO Tella OT BPEMEHH, CHIBI TOKa OT
HaNpsDKEHUs Ha y4acTKe LIENH, YIila OTpaXXeHUs OT yIJla MaJleHHs CBeTa, yIila MPeJoMIIeHUs OT yria
naJIeHus CBETa;

®  BBIpaXXaTh PE3yJbTaThl U3MEPEHUI U PacueTOB B €AMHUIIAX MeXayHapOIHON CHCTEMBI;

® IPUBOAUTH INPUMEPBl MPAKTHUYECKOIO HCMHOJIb30BaHUSA (U3NYECKUX 3HAHUH O MEXaHHYECKHX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e  pewaTh 3a7a4yd Ha IPUMEHEHHUE U3YYEHHBIX (PU3NYECKUX 3aKOHOB,;

®  OCYLIECTBIAATh CAMOCTOSITENIBHBI IIOMCK HWH(POPMALMU €CTECTBEHHOHAYYHOIO COJEpKaHHUS C
UCIIOJIb30BAaHUEM Pa3IMYHBIX UCTOYHHUKOB (Yy4eOHBIX TEKCTOB, CIIPABOYHBIX M HAY4HO-IOMYJIPHBIX
U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy M INpelcTaBlIieHHE B
pasHbIx ¢dopmax (CIOBECHO, C TOMOIIBI0 TpadUKOB, MATEMATHYECKUX CHMBOJIOB, PHCYHKOB H
CTPYKTYPHBIX CXEM);

®  HCNOJIb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHMs B MPAKTUYECKOH AEATENbHOCTH U MOBCEIHEBHOMN
KU3HU:

e s obecrieueHust 6€30MAaCHOCTH B MpOIECCe MCIOIb30BAHUS TPAHCIIOPTHBIX CPEACTB, AJIEKTPOObI-
TOBBIX IPUOOPOB, IEKTPOHHOIN TEXHUKH;

®  KOHTpOJS 32 MCIPABHOCTHIO JIEKTPONPOBOAKH, BOJONPOBOA, CAHTEXHUKH M Ia30BbIX MPUOOPOB B
KBapTHpE.

OBSIBATEJBbHBIN MUHUMYM COJIEPKAHUSI OCHOBHBIX
OBPA3OBATEJIBHBIX ITPOI'PAMM (1364acoB)
8 knacc
TenJioBble siBJIeHUd (25 yacoB)

TennoBoe nBmxeHue, Temmeparypa. CBA3b TeMIepaTypbl CO CKOPOCTBIO JBHUKEHUS YACTHIL.
Buytpennss osHeprus. PaGora u Temsonepegaya Kak CIOCOObBI HM3MEHEHHUS BHYTPEHHEH SHEpPIruu.
TennonpoBoanocts. TemnoBoe paBHoBecue. KonBekius. M3mydenne. OCOOEHHOCTH pa3IMUHBIX CIIOCOOOB
TEIUIoNEepeadl B IPUPOJE U TeXHUKE. KoIn4yecTBO TEMIoThl, €AMHUIIBI KOJIMYECTBA TEIJIOTHI. Y IeIbHAs
TEII0eMKOCTh. Pacuer koiuuecTBa TEMIOThI, HEOOXOAUMOTO JI HarpeBaHUs Teja WM BbLAEISIOLIEroCs
IIpU OXJAXKICHUM. ODHEprus TOIUIMBA. Y I€JbHas TEIUIOTAa CrOpaHMsl TOIUIMBA. 3aKOH COXPaHEHUs U
MPEBPAIICHUS] JHEPrUM B MEXAHWYECKUX M TEIUIOBBIX Mpoueccax. ArperatHbleé COCTOSHMSI BELIECTBA.
[InaBneHre W OTBEpAEBAHHME KPHUCTAUIMUECKUX Tell. ['paduku TUTaBleHUs W OTBEpACBAHUA. Y ENbHAS
TeryoTa 1uiaBneHus. Mcnapenue m konaeHcanus. [loryomenue sHEpruy Nnpu HCMAPEHUU KUIKOCTH U
BBIJICJICHUE €e MpH KOHJeHcauuu napa. Kumenue. YaenpHas Temsora mapooOpa3oBaHMs U KOHACHCAIHH.
3aBUCUMOCTB TEMIIEPATyphl KUIICHUS OT JaBjieHus. BraxHocts Bo3ayxa. CrocoOsl onpeneHus BIaKHOCTH
Bo3ayxa. Pabora rasza m mapa mpu pacmmpeHuu. llpeoOpazoBaHue 3HEpruM B TEIJIOBBIX MAaIIMHAX.
Jluratenu BHyTpeHHero cropanus. IlapoBas typOuna. K.IL.J[. TemnoBoro asuraresns. DKOJIOTHYECKHE
POOGJIEMBI UCTIOIb30BaHUS TETIJIOBBIX MAIIUH.

Jlabopamopuvie pabomul:
HccnepoBanue N3MEHEHHS CO BPEMEHEM TEMIIEPATYPbl OCTHIBAKOLIEH BOJIBI.
CpaBHEHME KOJIMYECTBA TEIJIOTHI ITPU CMEIIMBAHUU BOJbI PA3HON TEMIIEpaTypHI.
N3Mepenne yienbHOM TEMIIOEMKOCTH TBEPAOTO Tea.
KonTtponbHbie paboThI:
TenoBsle sIBICHHUS.
HarpeBanue u naBieHue KpUCTALUTAYECKUX TEN.
N3meHeHne arperaTHbIX COCTOSIHUM BELIECTBA.
B pezynemame uzyuenus memvl y4eHUK O0HCEH
3HAMb/NOHUMAMb !
e CMbUT (U3MYECKUX BEIMYMH: TEMIIEpaTypa, CPEeIHss CKOPOCTh TEIIOBOTO JBMXKCHHS, TEIIOBOE
paBHOBecHe, padoTa, KOJTMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPTUs;
® CMBIC] MOHATUHN: TEIUIOBOE PAaBHOBECHUE, YZAENbHAs TEIJIOEMKOCTh, BIAKHOCTb BO3/lyXa, ABUIATElNb,
TEIUIOBOM ABUTATEIIb;



YTO TaKoe TOIUINBO;
BUJIbI TOIUINBA,;
pa3IMyHbIC BUJIbI TEIUIOBBIX MAIIIWH;
e cmeica K.ILJI.;
ymemy:
® ONHUCHIBAaTh M OOBSCHATH SBJICHHUE TEIUIONMPOBOAHOCTH, MPUBOAUTH MPUMEPHl NPAKTUYECKOTO
MCTIOJIb30BAHUS MAaTEPHUAJIOB C IJIOXON M XOPOLIeH TeIIONPOBOIHOCTHIO;
® ONHUCHIBATh U OOBSICHATH SBJICHHWE KOHBEKIMH, HMPUBOJUTH NPUMEPHl KOHBEKTHUBHBIX IBHKCHUI
BO3/lyXa U JKUKOCTH B IPUPOIC U TEXHUKE;
® ONNCHIBATh U OOBSICHATH SIBICHUE U3ITyYCHHUS,;
® OmnpeAensaTh KAKUMH CIIOCOOaMH MPOUCXOAUT TEIUIONEepeaaya B pa3InyHbIX CIIydasx;
e O0BSACHATH/IpeATaraTh CIOCOOBI 3AIIUTHI OT TMEPEOXJAKICHHUS M MEperpeBaHus B NPUPOAE U
TEXHUKE;
® pemnraTh KaueCTBEHHBIE 331a4H;
® pacCUMTHIBaTh KOJMYECTBO TEIUIOTHI, TIOTJIONIAeMOE WJIM BBbIIEIsIEMOEe MNP H3MEHEHHUHU
TeMIepaTyphl;
® UCIOJIB30BATh M3MEPHUTENbHBIE MPUOOPHI I pacdeTra KOJIWYEeCTBA TEIUIOTHI M yACIbHOMH
TETIOEMKOCTH MIPEACTABIIAT PE3YJIbTAThl U3MEPEHHUI B BHJIE TAOJINI] U A€TaTh BHIBOBI,
® pacCUMTHIBATh KOJIMYECTBO TEILIOTHI, BHIACISIONICHCS IPU CTOPAHUU TOIUIUBA;
® ONKCHIBATh U OOBSICHATH SIBICHUE IJIABJICHUS U KPUCTAILTU3AIIH;
e pemaTh 3aJa4d Ha pacyeT KOJUYECTBa TEIUIOTHI, MOCTPOCHHE TpapuKoB M 0OBsICHEHHE TpaduKoB
M3MEHEHHSI TEMIIEPATyphI;
OITUCHIBATh M OOBSICHATD SBJICHUS NCIAPEHUS U KOHJICHCAIINY;
OTHCHIBATH M OOBSACHATDH SBJICHUE KUTICHHUS,
OTIpeNIeNIATh BIAXKHOCTh BO3yXa MPH MMOMOIIU IICUXPOMETPA;
IPUBOAUTH MPUMEPHI IPAKTUYECKOTO MCIIOIB30BaHHS TEIIOBBIX MAIlIWH;
BeamcaaTh K.IT.J1.;
OIKCHIBATh U OOBSCHSATH MPEBpaIIeHUEe YHEPTUU U3 OJHOTO BUJAA B JIPYrod mpu paboTe TEIUIOBBIX
MalIlHH;
® yMeTh HCIIOJb30BaTh NMPHOOPETEHHBIE 3HAHUS U YMEHHMS Ul MOJATOTOBKH JOKIAIOB, pedepaToB U
JPYTUX TBOPUYECKUX paboT;
® [IPUMEHATH MOJyYCHHBIC 3HAHUS MIPU PEIICHUH 3a/1a4.

duekTpuyeckue siBjeHus (27 4acoB)

OnekTpusanusa Tenl. JIBa Buaa dIEKTpUYECKUX 3apsAaoB. B3aumoneicTBue 3apsaoB. 3aKoH
COXPAHEHHUs DJIEKTPUYECKOro 3apsiaa. eKTpockom. IIpoBOAHMKM, IUAIEKTPUKUA M IOJYNPOBOJHUKU
JNEKTpUYECTBA. JJEKTpUdyeckoe mnoiie. JIeHCTBHE >SIEKTPUYECKOro MO Ha JJIEKTPUYECKUE 3apsjibl.
JlenuMOoCTh  AneKTpuueckux 3apsioB. CrpoeHue atomMoB. OOBSCHEHHE DSJIEKTPUUYECKUX — SBICHHMA.
Onexktpryecknii TOK. VICTOYHMKM TOCTOSHHOTO TOKA. OJIEKTpUYECKass LeNb W €€ COCTABHBIE YacTH.
OnexTpuueckuid TOK B Meramnax. /[lefictBus anexkrtpuyeckoro Ttoka. Hampasinenue toka. Hocurenn
JNEKTPUYECKUX 3apsS0B B METAJlIaxX, MOJYNPOBOAHUKAX, JIEKTpoiuTax M razax. [lomynpoBomHMKOBEIE
npubopsl. Cuna toka. Exununs! cunsl Toka. AMnepmetp. M3mepenue cuiisl Toka. Hanpspkenue. EnuHutbt
HamnpsbkeHus. V3MepeHne HampshKeHUs. 3aBUCHUMOCTb CHJIbI TOKAa OT HaIpsDKEHUs. OJIEKTPUYECKOE
CONPOTHBIIEHUE NPOBOAHUKOB. EnmHunel comportusineHus. 3akoH Owma g ywactka uenu. Pacuer
CONPOTHUBIICHUs TPOBOJAHUKOB. ¥YJenbHOE comnpoTtuBieHue. Peocrarsl. IlocnenoBarenpHoe coenMHEHHE
npoBOIHUKOB. [lapamienbHoe coenuHEHHE NPOBOAHUKOB. PaboTa M MOIIHOCTH AJIEKTPHUECKOTO TOKA.
HarpeBanue mpOBOJHUKOB JJIEKTPUUECKUM TOKOM. 3akoH Jlxkoyns-Jlenna. Jlamma HakanmuBaHus.
DnexkTpuueckue HarpeBaTesbHble Tpubopsl. KopoTkoe 3aMbikanue. Ilpegoxpanureny.

Jlabopamopusie pabomol.

COopka 37eKTpUYECKOil ey U U3MEPEHUE CUJIbl TOKA Ha €€ pa3IMYHbIX Y4acTKaX.
N3mepenne HanpspKeHNs Ha pa3IMYHbIX Y4acTKaX 3JIEKTPUYECKON LEMH.
PerynupoBanue cuiibl TOKa pEOCTaTOM.

Onpenenenne CONPOTUBIICHUS POBOAHUKA MTPU MOMOIIM aMIIEPMETPA U BOJIBTMETPA.
M3mepeHne MOIHOCTH M pabOThI TOKA B AJIEKTPHUUECKON JTaMmIIe.



Konmponvnvie pabomoi:

OnekTpusanus tes. CTpoeHne aTOMOB.
OnexTpuueckuil Tok. CoeMHEHNE TPOBOIHUKOB.
DNEeKTpUYECKUe SIBICHUS.

B pezynemame uzyuenus memvl y4eHUK O0NHCEH
3HAMb/NOHUMAMb

CMBICJI IOHSTUN: STIEKTPUUECKUN 3apsil, FIEKTPUUECKOE MOJI€, STEKTPUUECKUM TOK, UICTOYHUKHU TOKA;
CMBICT BEJIHMYMH: CHJIBl TOKA, HAMNpsDKEHUs, pabdoTa JIEKTPUYECKOTO TOKAa, MOIIHOCTh
AIEKTPUUYECKOTO TOKA;

CMBICIT SIBJICHHS: DJICKTPHUYECKOTO COITPOTHBIICHUS;

CTPOCHHE aTOMOB;

MpaBuJjIa COCTABIICHUS SJIEKTPUUECKUX LIETICH;

MPaBUJIO BKJIIOUEHHUS B LIETIb aMIIEPMETPa, BOJIbTMETPA;

OT KaKMX BEJIMYHMH 3aBUCHUT CHJIA TOKA B IICIIH;

3akoH OMa Juisl yJacTKa LeTu;

3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTUBIICHUS] MPOBOAHUKA OT €ro IJIUHBI, IUIOMIAJN MONEPEYHOro
CEUCHHS U MaTepuaa;

YTO TAaKOE MOCJIEI0BATEIbHOE COCTMHEHUE TIPOBOIHUKOB;

KaK ONpEeNeNsiIOTCs Cuja TOKa, HANpsHKEHUE W COMPOTHBIICEHUE ISl OTACNBbHBIX YYacTKOB M Bcei
LIETH [IPU TTOCIIEIOBATEIHLHOM U MMapalieIbHOM COEIMHEHUH POBOJHUKOB;

YTO TaKOE MapajuieIbHOE COCTMHEHHE MPOBOAHUKOB;

ymemy:

ONMCHIBATh B3aUMOJAECUCTBHE MIEKTPUUECKUX 3aPSI0B;

OTHCBIBATH M OOBSACHATH YCTPOHCTBO M MPUHLIMUII ICHCTBHS AJIEKTPOCKOIIA;

OOBSICHATh Ha OCHOBE CTPOCHHS aTOMOB TMPOLIECC DJCKTPU3ALMUH, IMepeJadd 3apsua |
B3alMO/JICICTBUE PIEKTPUUECKUX 3aPSII0B;

coOMpaTh MPOCTEHUIINE FICKTPUICCKUE LIETIH 110 33JJaHHON CXEeMe;

YEepPTUTh CXEMbI COOPAHHOMN AJIEKTPHUUECKON IIeTIH;

U3MEpPSATH CUIIy TOKA B LIENH, HAIIPSDKEHHUE HA yYacTKeE LIETH;

UCIOJB30BaTh 3akoH OMa 11 pelleHus 3a7ad Ha BbBIUMCICHHE HANPSUKEHUS, CUJIbl TOKA M
COIIPOTHBIICHUS LIETIH;

MOJIB30BAaTbCA  PEOCTAaTOM I PEryjJupoBaHUsl CHUJIbl TOKa, OINPENENSITh CONPOTUBIICHUE
IIPOBOJIHUKOB;

pemars 3aJaud Ha INPUMEHEHHE 3aKOHOB IIOCJIENOBATEIIBHOIO M IApaJUIEIbHOTO COEIMHEHUS
IIPOBOJHUKOB;

UCIOJIb30BaTh (hM3HUYECKUe IPUOOPHI sl U3MEPEHUs paboThl M MOUTHOCTH 3JIEKTPHUUECKOT0 TOKA;
OIHCHIBATH M OOBSACHATH TEIUIOBOE ICHCTBHE TOKA,

IPUBOIUTH MPUMEPHI IPAKTUUECKOTO MCIOIb30BaHUS TEIJIOBOTO JEHCTBUS dJIEKTPUUECKOTO TOKA,
pemaTh 3a1a4y Ha MPUMEHEHUE N3YYEeHHBIX (PU3HMUECKUX 3aKOHOB.

JJIeKTPOMarHuTHbIE siBJeHus (7 4acoB)
OneiT Opcrena. MarHuTHOe mosie TOKa. MarHUTHOE MOJ€ KPyroBOoro TokKa. MarHuTHBIE JIMHUU.

MarHuTHOE TOJ€ KaTylmIKH C TOKOM. OJEKTpOMarHuThl. IIpuMeHeHue siekTpomMarHuToB. llocTosiHHBIE
MarHuTbl. MarHuTHOE 10Ji€ MOCTOSTHHBIX MarHuToB. B3anMozeiicTBue MarHuToB. MaruutHoe mnoje 3eMiu.
JlelicTBU€ MArHUTHOTO TMOJISI HA TMPOBOJHUK C TOKOM. OJIEKTPUUYECKUE JBHUTATENH. Y CTPONCTBO
ANEKTPOUZMEPHUTETHHBIX MPHUOOPOB.

Jlabopamopusie pabomol.

COopKka 2IeKTpOMarHuTa 1 UCIIBITAHUE €r0 ACHCTBHUS.

N3yuenune nBuratesnnst NOCTOSHHOIO TOKA HA MOJIEIH.

Konmponvnvie pabomoi:

DIEeKTPOMarHUTHBIE SIBJICHMUS.

B pezynomame uzyuenus memvl YYeHUK O0NHCEH

3HAMb/NOHUMAMb !

CMBICJI IOHATHUA MarHUTHOC IT0JIC,



YTO TaKO€ MarHUTHBIE JIMHUU M KAKOBBI UX OCOOCHHOCTH;
KaK XapaKTEePUCTHUKH MarHUTHOTO TOJIS 3aBUCAT OT CHJIBI TOKA B IPOBOJHHUKE U ()OPMBI IPOBOTHHKA,
B3aUMOCBS3b IEKTPUYECKOr0 U MarHUTHOTO I10JIEH;
YCTPOMCTBO U MPUHLUII IEUCTBUS JIEKTPOABUTATENS,
® 0 POJM MArHUTHOTO IOJIA B BOSHUKHOBEHNUN U Pa3BUTHH KU3HU Ha 3eMIIC;
ymemy:
® OO0BSACHATH YCTPOWUCTBO U MPUHIIMIT ACUCTBUS 3JIEKTPOMArHUTa,;

OTHCHIBATh Y OOBSICHITH B3aUMOJICHCTBUE TTOCTOSIHHBIX MarHUTOB;
OIHMCHIBATh M OOBSICHITH JEHCTBHE MATHUTHOTO TMOJIS HA TIPOBOIHUK C TOKOM;
peuiaTh KaueCTBEHHbIE U HKCIIEPUMEHTANIbHBIE 33/Ja4H 110 TEME;

OTHCHIBATh U OOBSICHITH B3aUMOJIEHCTBHUE 3JIEKTPOMArHUTOB;

pucoBath (popMy U pacnoyiOKeHNe MarHUTHBIX JTMHUM.

CaeTtoBble siBjieHNs (9 4acoB)

Uctounuku cBera. PacmpocTpaHeHue cBeTa. 3aKOH MPSIMOJMHEHHOIO PACHPOCTPAHEHUS CBETA.
Otpaxenue cBera. 3akoHbl oTpaxeHHs cBeTa. [limockoe 3epkaino. IIpenomnenue ceera. JInnzel. PokycHOE
paccrositHue JnWH3BL. M300pakeHus, maBaembie aMH30M. [1a3 kak omnruueckass cucrema. OnTHYecKue
pUOOPBHI.

Jlabopamopusie pabomol.
N3ydeHne 3aKk0OHOB OTPaKEHMsI CBETA.
Habntoienue siBjeHus peioMIICHUS CBETA.
[Tonydenue n300pakeHuid TP MOMOIIH JINH3HI.
Koumponwvnvie pabomeoi:
CBeTOBBIE SBJICHHUS.
B pesynomame usyuenus memol yueHux 0ondicen
3HAMb/NOHUMAMb
® CMBICI TOHSATUH: CBET, ONTHYECKHUE SIBJICHUS, F€OMETpUYecKas OMNTUKA, (OKYCHOE PpPAaCCTOSIHHE
JIMH3BI, ONTHYECKAs CUJia JINH3BI,
® CMbUI 3aKOHOB IIPSIMOJIMHEMHOTO PAaCIpOCTPAHEHHUS CBETA, OTPAKEHUSI CBETA, MPETIOMIICHHSI CBETA;
® KakK MOCTPOCHUEM ONPEIEIAeTCS PACIONOKEHHE U BUT U300paKEHHS B TUIOCKOM 3€pKaJie;
® B3aUMOCBS3b MEXKIY pPACIOJIOXKEHUEM IMPEIMETOB, ONTHUYECKOM CHJIBI JIMH3bI M TOJy4aeMbIM
HU300paKeHHNEM;
® YCTPOMCTBO U MPHUHIMIM JEHCTBUS ONTUYECKUX MPUOOPOB;
ymemn.
® CTPOUTH 00JIACTH TEHU U TIOTYTEHU;
CTPOUTH OTPAKEHHBIN U MPETOMIIEHHBIN JTyY;
CTPOUTH U300pakeHrEe B TOHKHX JIMH3aX;
pasinyaTh JEHCTBUTEIbHbBIE U MHUMBbIEC BEINUUHBI;
MOJIy4aTh pa3InyHble BUbI N300paKEHHI MTPH MOMOIIY COOMPAIOIIEH JTUH3BL;
HU3MEPSTHh (OKYCHOE PACCTOsTHUE COOUpAIOIIEH JTMH3HI;
OTIHCHIBATh M OOBSICHITH MPOLIECC AKKOMOJIAIINH TJ1a3a;
pemiath 3amadyd Ha TMOCTPOCHHE H300paKeHHH, MpUMEHEeHHe (OpMYyNIbl TOHKOW JIMH3BI, pacder
(hOKYCHOTO PacCTOSHUS, ONTUIECKON CUIIBI JIMH3HI.

Jlabopamopuwix pabom 13
Konmponvnvix pabom 8

TPEBOBAHUAA K VYPOBHIO TIOAI'OTOBKH, OKAHYMBAIOIIUX OCHOBHYIO
OBHIEOBPA30BATEJ/IBHYIO HIKOJIY.

B pesynbTaTe nzydeHus: (GU3MKHA BHITYCKHHUK JOJIKEH
3HATL/IIOHUMATh:



yMeThb:
[ ]

CMBICJI TOHATHI: Qu3MUecKoe sBIeHUE, (DU3UYECKUII 3aKOH, BEIIECTBO, B3aUMOJICHCTBUE,
3JIEKTPUYECKOE T0JIE, MATHUTHOE T10JIE, BOJIHA, aTOM, aTOMHOE AP0, HOHU3UPYIOLIHNE U3ITYyUCHUS,
CMBICJ (PM3UYECKUX BEJIHYMH: MMYTh, CKOPOCTh, YCKOPEHUE, Macca, MIIOTHOCTh, CUa, JaBJICHUE,
HMITYJIbC, paboTa, MOIIHOCTh, KMHETHYECKAs HSHEPTHsl, MOTEHIMaIbHAs YHEPTus, Kod(QuimeHT
MOJIE3HOTO JICMCTBHS, BHYTPEHHSA DJHEPrus, TEMIIEpaTypa, KOJHMYECTBO TEIUIOTHI, YJEIbHAs
TEIJIOEMKOCTb, BJIQXKHOCTh BO31yXa, OJJICKTPUUECKUW 3apsii, CUJla DJIEKTPUUYECKOrOo TOKa,
ANEKTPUUYECKOE HAMPSHKEHUE, IIEKTPUIECKOE COTPOTHBIICHHE, pab0oTa M MOIIHOCTH IJIEKTPUIECKOTO
TOKa, (POKYCHOE pacCTOSIHHUE JINH3HI,

cMbIca  (u3nyeckux 3akoHoB: [lackans, Apxumena, HploTOHa, BCEMHUPHOTO TATOTEHUS,
COXpAaHEHUs UMITYJIbCA U MEXAHMYECKOW SHEPIUH, COXPAHEHUS SHEPrHHM B TEIUIOBBIX Mpolieccax,
COXpAaHEHUs HJIEKTPUUECKOTo 3apsana, OMa s ydyacTka siekTpudeckod uenu, Jxoynsa-Jlenua,
MPSAMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, OTPAKECHUS CBETA.

ONHUCHIBATH U OOBSICHATH (U3NYecKUe SIBJIEHUSI: PaBHOMEPHOE NPSMOJIMHEHHOE IBH)KEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEIHOE JBMXKEHUE, Mepefady MAaBJIeHHs JKUAKOCTSIMM UM Tra3amy,
TUTaBaHUE TEJ, MEXaHMYECKUe KojeOaHHs U BOJHBI, TU(PY3HI0, TEIIONPOBOJAHOCTh, KOHBEKIIHIO,
U3y4YeHUe, UCTIapeHNe, KOHICHCALINIO, KUIIEHHE, MJIaBJIEHHE, KPUCTAJUIN3ALUIO, JIEKTPU3ALIUIO TEl,
B3aMMOJICHCTBHE JIEKTPUUYECKHX 3apsA0B, B3aUMOACHCTBUE MAarHUTOB, IEHCTBHE MarHUTHOTO IOJIS
Ha IMPOBOJHUK C TOKOM, TEIUIOBOE JEHCTBHE TOKA, 3JIEKTPOMAarHUTHYIO HHAYKIHIO, OTpakE€HHE,
NPEJIOMIICHUE U JUCTIEPCUIO CBETA;

HCNOJIb30BATh (HU3HYeckHe NPUOOPbI M HM3MepHTeIbHble MHCTPYMEHTBI VIS HM3MeEpeHHs
(u3uYecKNX BeJIMYMH: pAcCTOSHMS, IPOMEKYTKAa BpPEMEHM, Macchl, CHJbI, JIaBJIEHU,
TEeMIIepaTypbl, BIQKHOCTH BO3YyXa, CHJBI TOKA, HANPSIKEHUS, HIIEKTPUYECKOTO COMPOTHBIICHUS,
pabOThI U MOLTHOCTH JIEKTPHUECKOTO TOKa;

NPeACTABISATH pe3ybTaThl H3MEPEHHi ¢ MOMOIIbLI0 Ta0/auL, rPaUKOB U BBHISIBJAATH HA 3TOM
OCHOBe JIMNHPHYECKHEe 3aBHCHMOCTH: IyTb OT BPEMEHHU, CUJIBl YHOPYTOCTH OT YJUIMHEHUS
HPY>KUHBI, CWIbI TPEHUS OT CUJIbI HOPMAJIBHOTO JAAaBJICHMS, IEPUO/ia KOJICOaHUH MasTHUKA OT JUINHBI
HUTH, Tlepuojia KojeOaHUHl rpy3a Ha HPYKHHE OT MAacChl Ipy3a U OT MKECTKOCTH MPYKHUHBI,
TeMIIepaTypbl OCTBHIBAIOLIETO TEJIa OT BPEMEHH, CUJIBI TOKA OT HANpsDKEHUS HA yyacTKe LeNu, yria
OTpPaXEHHsI OT yIJIa MAJACHUS CBETa, Yrila MPEJOMIICHHUS OT Yrja MPeJOMJICHHS OT yIjla MaJeHUs
CBETA;

BBIPAXKATh Pe3yJIbTAaThl H3MEPEHMIl U pacyeToB B eIMHULAX MeKTyHAPOAHOIl CHCTeMBbI;
NPUBOIUTH NMPUMEPbI NPAKTHYECKOT0 UCNOJIb30BAHUS (PU3NYECKHX 3HAHUH O MEXaHWYECKHUX,
TEIUIOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSX;

pelaTh 3aa4M Ha NPUMeHeHHe U3YyYeHHBIX (PU3HYeCKUX 3aKOHOB;

OCYILIECTBJIATh CAMOCTOATEIbHbI MOMCK HWH(OPMALMU E€CTECTBEHHOHAYYHOIO COAEP)KaHUS C
UCIOJIb30BAHUEM Pa3IMUYHBIX UCTOUYHHKOB (Y4EOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-NOMYJISPHBIX
M3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy M IpelCTaBlICHHE B
pasHbIX ¢dopmax (CIOBECHO, C TMOMOIIbI0 TpadUKOB, MAaTEMaTHYECKHMX CHMBOJIOB, PHUCYHKOB U
CTPYKTYPHBIX CXEM).

HCIIOJIB30BaATDH lePlOﬁpeTeHHbIe 3HAHUHA U YMECHUSA B HpaKTH‘{eCKOﬁ ACATECJIBbHOCTH H IIOBCCIIHCBHOﬁ

JKH3HN
[ ]

IS

obecriedeHus: 0E30MAaCHOCTH B ITIPOIECCE WCIIOIB30BAHUS TPAHCHOPTHBIX CPEACTB, DIEKTPHUYCCKUX
puOOPOB, NEKTPOHHON TEXHUKU;

KOHTPOJISL 32 HCIPABHOCTBIO AIICKTPOIPOBOJIKH, BOJONPOBO/A, CAHTEXHHKH M T'a30BBIX NMPHOOPOB B
KBapTHPE;

palMOHAIBEHOTO IPUMEHEHUS TIPOCTHIX MEXaHNU3MOB;

OLICHKH 0€30MacHOCTH PaJHallMOHHOTo (hoHa.






























Kaﬂeﬂnapﬂo-TeMaanecxoe IJIAHUPOBAHUE 8 kiacc

Nori,in Tema Bug ypoka
XapakTepHucTHKa B pesynbrate
0CcoOeHHOCTEH M3y4eHHS TeMBI
TenmoBoe nBUXEHUE, JIBUYKCHUS] MOJICKYJT VUCHHK JI0JDKEH CymectsoBa
temneparypa. CBs3b TeJNa, CBSI3b MEXK]T .
171 T@Mn@ﬁmiﬁm co YPOK H3yueHuA TeMne,paTypoﬁ Ten;] u .3;{;;;/;;131::11;( CaMbIX BBICO
HOBOT'O MaTepuala U CaMbIX HH3
CKOPOCTBIO JIBHKCHHUS CKOPOCTBIO JIBHKCHHUS BEJTHUIH: TemmepaTy
JaCTHI] MOJIEKYJI, TETIIOBOE TeMITepaTypa, CpeIHsist
JIBIDKEHHUE KaK 0COOBIN CKOPOCTB TEIIOBOTO
BUJT IBHXKCHUSA IBHOKEHMS, TEIIJIOBOE
2/2 | Buyrpennss suepris KomOunupoBanusiii | [loHsTre BHyTpeHHEH paBHOBecwue, pabora, | ©pOHTANBHBIN
YPOK. SHEeprun KOJIMYECTBO TECTUIOTHI, ompoc
ITonsiTue BHyTpeHHEH BHYTPCHHsAA SHEPIUs;
Pabora u sHeprud. /[Ba ciocoba * CMBICJI IIOHATHI:
33 Terionepeaaya Kak KoMOuHMpOBaHHBINM | M3MEHEHHUS BHYTpEeHHeH | TCIUIOBOC PAaBHOBECHUE, | DpOHTAIBHBIN
CrOoCOOBI U3MEHEHUS YPOK. SHEPTHUH. yAcabHasA ompoc
BHYTpPEHHEU SHEPTUHI Ilepeuncnenue BUI0B TCIIJIOEMKOCTB,
TEIUIONEpENaYN BJIA)KHOCTB BO3]1yXa,
BoisicHeHUE JIBUTATEITb, TEIUIOBON
(uzmyeckoi cyTu JBUT'aTeJIb;
rnpouecca ®* YTO TaKOC TOIIJIMBO,
TCIUIONIPOBOJHOCTH KaK * BUZbI TOIUINABA;
4/4 TennonpoBOAHOCTb. KomOuHupoBaHHbIM OJTHOTO U3 BUJOB ® pa3JIniHbIC BB ®poHTaNbHBIN
TennoBoe paBHOBecHe YPOK. TEIIONEPENaYH. TEILIOBBIX MAIIINH, 0Ipoc
I[loHATHE TEIIOBOTO * empicn KUILJL;
paBHOBecCHS. YMeEThb:
TemnonpoBoIHOCTh ¢ ONHCHIBATH U
pa3IMYHBIX BEIIECTB O6’B${CHHTL SIBJICHUC
PackpeITh MeXaHH3M TEIIONPOBOHOCTH,
5/5 | Komsexums KomOnHMpOBaHHEIH nepeiauu SHEPTUH B HPUBOINTE IPUMCPBL | DpoHTATBHBIH
YPOK. KHUIKOCTAX U ra3ax. HPaKTHIECKOTO orpoc
TpumMepsl HCTIOIb30BaHUS
OOBsICHCHHE SBICHUS MATCPHATIOB C TLTOXOU
KoMOuHMpOBaHHBIH W3JIy4EHUS U ero 1 XoporeH DpoHTAIBHBIN
6/6 | Uznyuenue TEIUJIONPOBOJHOCTHIO;
YPOK. 0COOEHHOCTH. ompoc
Tpumeps! * ONKCHIBATH U
OOBSICHATH SIBJICHUC
KOHBEKIIUH, Ompezenen
OcobeHHOCTH § [IpuMeps! pa3nuIHBIX NPUBOUTE IPUMEpHI JUTSL PA3IIAYE
7/7 | PasIMHUHBIX croco0oB KomOuHMpoBaHHBIH croco0oB KOHBEKTHBHBIX Teer CIIy4acB caM
TEIUIOTIepEeIaut B YPOK. TEIUTOTIepeIadr B JBIKEHNIT BO3AYXA 1 3¢ heKTHBHC
MIPUPOJIC U TEXHHUKE TPUPOAE U TEXHHUKE JKUIKOCTH B TIPHPOIE crocoba
¥ TEXHHIKE; TEIUIOTICPEI;
IlonsTHe KonMUecTBa * OIUCHIBATD U
TEIIOTHL. ExuHUIbI OOBSICHSATH SIBICHHUE
KOJINYECTBA TETUIOTHI. H3ITyYCHIS;
KonnuecTso TennoTsl, O6ocHOoBaHME * OIpeeNATh KAKUMH
CJIMHUIIBI KOJUYCCTBA 3aBHCUMOCTH CIocofaMu
TEIUIOTHI KOJIMYECTBA TEIUIOTHI OT IPOUCXOHUT
polia BEelecTBa, MacChl TeIuIonepeaia B
8/8 IMpakTHyeckoe TeNa ¥ OT U3MEHEHUS pasIuuHbIX cinydasx; | PPOHTAIbHBIA
3aHATHE €ro TeMIePaTyphl . onpoc
Jlabopamopnas 00BSACHATH/TIpeAIaraTh
paboma Nel CTIIOCO6HI 3aIIUTEI OT
"Hccnedosanue TIePEOXIANKICHHUS 1
U3BMEHEeHUA CO MEpETPEBaHUs B
epemenem MIPUPOJE Y TEXHUKE;
memnepamypul * pemathb
ocmuieaiouieit 600ut" KA4ECTBEHHBIC 3a71a4U;
N BBeznenue HoBoM * pacCUYMTHIBATH N
VYaenbHas KomOuHMpOBaHHEIH . DpoHTaNbHBIN
9/9 (U3MYECKOM BEMUUHBI | KOJIMYECTBO TEILIOTHI,
TEIUIOEMKOCTh YPOK. onpoc

- YIelnbHOI

norjaomaeMocC Uin




TCIIIIOCMKOCTH
BCIICCTBA U CAHMHMII.

Pacuer konuyecTBa
TEIJIOTHI,
HEOOXOIUMOrO ISt
HarpeBaHMs Tejla

Beenenue B popmyIbt
JUISL pacyera
KOJINYECTBA TEILIOTHL,
HEOOXOAUMOTO IS

WA HarpeBaHus Teja WIH
BBIJICIISIONIETOCS BBIJICJIIEMOTO TEJIOM
10/10 TIPH OXJIAXKICHUH IIpakTruyeckoe MIPH OXJIAXKICHIH
Jlabopamopnasn 3aHATHE
paboma Ne2
"Cpasnenue
KoJluuecmea menionol
npu cmMeumusanuu 00bl
Pa3Hoil
memnepamyput"’
Jabopamopnaa
padoma o3 [IpakTuueckoe
11/11 | "H3mepenue yoenvnoii
3aHATHE
menjioemKocmu
meepoozo mena'’
OO0BbscHeHHE
BBIJICIICHUS SHEPTHH
TIPY CTOPAHWUH TOTUIHNBA,
BBEJICHUE HOBOM
(u3N4eCcKOil BeTHYUHBI
DHeprusl TOITUBA. N N
KomOunupoBaHHbIH - YACTBHOM TETUIOTHI
12/12 | YaenbHas Temiora
YPOK. CrOpaHusl TOIUTUBA U €€
CrOpaHus TOILTUBA
CIIMHUIIBI, TIOTyICHUC
(dbopMyIBI TS pacyera
KOJINYECTBA TCILIOTEHI,
BEIZICIISIEMOTO TIPH
CTOpaHNH TOIUIMBA
dopMynupoBaHue
3aK0H COXpaHEHUS 1 PMYJIHP
. | 3aKoHa COXpaHEHHS U
npeBpameHus dHeprun | KomOuHMpOoBaHHETH
13/13 MIPEeBPAIEHUS YSHEPTHH
B MEXaHUYECKUX U YPOK.
B MEXaHHUYECKUX U
TEIUIOBBIX ITpoIeccax
TEIUIOBBIX MPOIEccax
KoHnTtpojabHas pabora VYyerHo-
14/14 | Nel "Tennosbie KOHTPOJIbHBII
siBJieHus" YPOK.
[onsTue arperatHoro
COCTOSIHUS BEILICCTBA.
Omnucanue xapakrepa
JIBIOKCHUS U
B3aUMOJIEUCTBHS
MOJIEKYJT BEII[ECTBA B
ArperatHbple COCTOSTHUS
Pa3IMYIHBIX arperaTHbIX
BeuiecTa. [ImaBienune n
. | cocrosHusax. [lonstue
OTBEp/ICBaHUE KomOnHMpoBaHHBIH
15/15 mporiecca IIaBJICHYs U
KPUCTAJUTUYECKUX Tell. YPOK.
OTBEP/ICBAHMSL.
I'paduku mnaBneHus u
Temneparypa
OTBEpACBaHUS
TUTABIICHHS U
OTBEP/ICBAHUS.
OObsicHeHne rpaduka
TUTABIICHHS U
OTBEp/ICBAHUS
KPHCTAJUTMYECKUX Tell
OOBsICHEHHE MTPOLIECCOB
IUTaBIICHHUS U
. OTBEp/ECBaHM Ha
VnennHas TemiaoTa KoMOuHMpOBaHHBIH p N
16/16 OCHOBE 3HaHUH O
TUTaBIICHUS YPOK.

MOJIEKYJISIPHOM
CTPOEHUU BEILIECTBA.
[TonsaTue yaenbpHoOil

BEIJIEIIIEMOE TIPU
W3MEHEHHUU
TEMIIEPaTypHI;

* HCIOJIH30BATh
HU3MEPHUTEITbHBIC
npuOOPEI IUTSI pacyeTa
KOJINYECTBA TETUIOTHI
U yJeNbHON
TEIUIOEMKOCTH
TPEICTaBIATh
pe3yIBTATHI
U3MEpPEHUH B BUJIE
TaOIUI ¥ AETIaTh
BEBIBOJBI;

* pacCUHMTHIBATH
KOJIMYECTBO TETUIOTHI,
BBLICIIAIOLICHCS IPU
CTOpaHUM TOILIHBA;
* OIHCHIBATH U
OOBSICHATH SIBJICHUC
TUIABJICHUS U
KPHUCTaJUTN3AIH;

* pemaTh 3a1a9d Ha
pacdeT Konm4ecTBa
TEIUTOTHI, TOCTPOCHHE
rpaduKoOB H
o0bscHeHue rpadukos
HU3MCHCHHS
TEMIIePaTypHI;

* OTIMCHIBATh U
OOBSICHATH SIBJICHUS
UCTIApEHUS U
KOH/ICHCAIINH;

* OTIMCHIBATH U
OOBSCHATH SIBIICHUE
KATICHIS,

* OTIpEeNIeNATh
BIIAXKHOCTH BO3ITyXa
TPY TIOMOIIH
MICUXPOMETPA;

* IPUBOANTH PUMEPHI
MPAKTHIECKOTO
UCTIOJIb30BaHUS
TEIUTOBBIX MAIlINH;
 BeranciaTs K.ILJI.;
* OTIMCHIBATH U
O00BSCHATH
MIpeBpaIleHe YHePTUN
W3 OJTHOTO BHA B
JpyTro# npu padote
TEIUTIOBBIX MAIIIUH;

* YMETh UCIIOJIE30BaTh
nproOpETECHHEIC
3HAHUS M YMEHUS IS
MTOJITOTOBKH
JIOKJIAaJIOB, pedepaToB
U IPYTUX TBOPUYECKHUX
pabor;

* IPAMEHSATh
MIOJy9YCeHHBIC 3HAHUS
IIPY PELICHNH 3a/1ad.

DpoHTAIBHBIN
ompoc

DpoHTaNbHBIN
orpoc

DpoHTaNbHBIN
orpoc

DpoHTAIBHBIN
ompoc

Kontponbnas
pabora

DpoHTAIBHBIN
ompoc

DpoHTAIBHBIN
ompoc




TCIIJIOTHI IJIABJICHUA

Pemenue 3agau

KpaTrkoBpeMeHHasn

VYyerHo-
17/17 KOHT'?Om’Ha” pagora KOHTPOJIbHBIH
Ne 2 "HarpeBanue u YPOK.
ILIABJIEHHE
KPHCTAJUINYECKHAX
Tea"
ITonsitue
napooOpa3oBaHus 1
HCTIApEHHUS, PACKPBITHE
Hcnapenue u (hH3MUeCcKOi CYITHOCTH
KOH/ICHCAIIHS. 9THX TPOLIECCOB,
[ornomenne >HEPTUN . | TIOHSATHE HACHIIIEHHOTO
KoMOuHMpOBaHHBIH
18/18 | nmpu ucnapeHun oK Y HEHACHITIICHHOTO
JKUJAKOCTH U BBIJICTICHHE YPOK. mapa. O0bsICHEHHE
ee MpH KOHACHCAINN OXJTAXKICHUS
napa HCTaPSIOIICHCs
JKUJIKOCTH U BBIZICTICHHE
SHEPTHU TIPU
KOHJICHCAIINH
Packpeitie ¢pusnyeckoit
CYIIHOCTH IIpoIecca
KHTICHUS KHUIKOCTH.
OO0BbscHeHHe
ITOCTOSTHCTBA
TEeMIepaTyphl
Kuneunune. Y nenvHas JKUJIKOCTH B TpoIiecce
TeIIoTa kurieHus. Brenenne
napooOpa3oBaHus U . HOBOU (pH3UYCCKOM
19/19 | xoHIEHCALUH. Kowmbunnporarmit BEJIMYMHBI - yIIeIbHOU
3aBUCUMOCTh M TEIJIOTHI
TEeMIepaTyphbl KUIICHUS mapooOpa3oBaHUS.
OT JaBIICHUS OOBsICHCHHE Ha OCHOBE
3aKOHA COXPAHCHUS U
MIpeBpaIleHIs YHEPTUN
paBEeHCTBA yAeIbHOU
TEIUTOTHI
mapooOpa3oBaHus U
KOH/ICHCAITNH
20/20 ’I;)CH.IQHI/IC 3a7a49 KoMOuHMpOBaHHBIH
Tennosrle sBneHUS" YPOK.
[NonsTHe aOCONOTHON U
OTHOCHUTEJIbHON
BIIQXKHOCTH BO3/yXa.
BuaxnocTs Bo3yXa. KoMOHHHpOBaHHbIii TIpuGops! auist
21/21 | CriocoOsI onpeesIeHus ypoK M3MEpEHUS BIAKHOCTH
BJIAKHOCTH BO3TyXa BO3/yXa M PacKphITHE
(hu3HUYECKOTO MPUHITUTIA
ux paboTsl. [TpuHIHIT
JICHCTBUS TICUXPOMETPA.
Pabora ra3a u nmapa npu
PaCIIUPCHHH. Paccmorpenue
22/22 [TpeobpazoBanue KomOuHMpoBaHHbIH | (hU3NUECKOTro MpUHIKIA
SHEPTHU B TCIUIOBBIX YPOK. pabOTHI TETUIOBBIX

MalinHax. I[BI/IFaTeJ'H/I
BHYTPCHHETO CrOpaHus

JIBUTaTEICH

KontponbHas
pabora
OObsicHeH]
Pa3au4HO]
CKOPOCTY
HCTIApEHH
KHUJKOCTH
Tecr A
OCHOBE
MOJIEKYJISIPH
IIpeCTaBIeH
CTPOCHUY
BEIIIECTB?
DpoHTANbHBIN
omnpoc
DpoHTAIBHBIN
orpoc
. DOU3UYECK]
DpoHTAIBHBIN
oIDOC yCIIOBUSI H
p Benepe u Mz
IIpencraBnen
OpoHTaNBHEIH | HEoOpaTHMO
omnpoc TEIUIOBBI?
IIPOLIECCO!




[TapoBas TypOuHa.
K.II. . TermoBoro

PackpriTe
(hu3HUYECKOTO MPUHITUTIA
paboThI TapOBOH
TypOuHslL. [Tonsrue

23/23 giﬁ;f:;féc]me KomOuHMpOoBaHHBIH K.ILJ. tennosoro DpoHTanbHBIA

- YPOK. JIBUTATEIIS. omnpoc

B — O6cyxnenune npodiem

TEIUIOBBIX MAIIWH HCTIOIB3OBAHMA

TCIUIOBBIX JIBUTATEIICH B
9KOJIOTHYECKOM aCTICKTe

Pemenne sanas KomOunupoBaHHbIiH
24/24 | "Iloaroroska K Onpoc

KOHTpOJILHOI padoTe" YpOK.

KonTpoabHas padora

VY4erHo-

Ne3 "HzmeHenune N Kontponbhas
2528 \ KOHTPOJIbHBII
=== | arperaTHsnIx pabora

COCTOsIHMIi BemecTsa" YPOrK.

DleKTpUYeCKHe
siBJieHus1 (27 yacos)
OO0BbsicHeHHE B pesyabTare

DnexTpusarys Tei. [[Ba TPOUCXOAICHIA H3YHCHHUS TCMBI

BHJIA DIEKTPUIECKUX .. repmmna YHCHHK NIOJDKEH

3apsI0B. v SJICKTPUYECTBO, 3HAThH/MIOHUMATh: .

26/1 | Baammoneiictsue POK M3ydeHUs pacKphITHE MEXaHU3Ma o CMBICT TTOHSITHIL: DpoHTATBHBIN Jlerenna
3apsIoB. 3aKoH HOBOT'O MaTepHana | OJICKTPU3ALMH TeN IIPH | jeKTpUUECKHil 3apsi, ompoc SHTape
COXpaHeHus CONPHKOCHOBCHHUH. DMEKTpHHECKOE oe,
3JIEKTPUHYECKOTO 3apsi/ia XapaxTepictika SNEKTPHIHCCKIH TOK,

B3aUMO/JICHCTBUS MCTOYHUKH TOKA;
3apAIKEHHBIX TEJ * CMBICJI BEJINYMH:
YCeTpoHCTBO U MPUHIIMIT CHJIBI TOKA,
ACUCTBHUSI IPOCTEHINETO |  gampskeHus, pabora
BHGKTpOCKOH. QJICKTPOCKOIIA. 3JIEKTPUYECKOTO TOKA,
[IpoBogHMKY, Kom6HHMpoBambrii OO0BscHeHHE MOIITHOCTb
27/2 | TUINCKTPUKHU U ypoK B3aUMOJEHCTBU 3TIEKTPHUECKOTO TOKA; Ompoc
MTOJTYTIPOBOTHUKHU 3apsHKEHHBIX Tel o CMBICTT SIBJICHUSI:
QJICKTPHUYCCTBA HaJINYUCM 3JIEKTPUYECKOTO
QJICKTPHUYCCKOT'O ITOJIA COIPOTHUBIICHUS,
BOKPYT Ka)JI0TO U3 HUX * CTPOCHHE ATOMOB;
* paBmJIa
DIeKTpHYECcKOe TI0JIe. O6MCH?HHG COCTaBJICHHA
TleiicTBue 5 B3aMMOICUCTBIA JNEKTPUIECKHX LIeTICH; 5

28/3 | nexrpuucckoro nons KomOnHmpoBaHHBIH 3apsHKEHHBIX Tel « paBuIo BKoueHus | PPOHTATBHEIHR
Ha DIICKTPUYECKUE YpoK. HaTHIHeM B LICTIL aMIICPMETDA, orpoc
S ANEKTPHYECKOTO TTOJIS BOJIBTMETPA,;

BOKPYT KaXI0T'0 U3 HUX * OT KaKHUX BEJTNINH
3aBHCHUT CHJIa TOKA B
Pemenne 3amau . eI,

29/4 | "DnexkTpudeckue KomOunmposannelit * 3axoH Oma A Ompoc

P — YPOK. y4acTKa LEMnu;
* 3aBHCHMOCTh
OO0HapyXeHHUE Tpejiena SICKTPpHUICCKOTO
JIETMMOCTH 3aps/a. COIIPOTUBJICHUSA
CoobIieHue o MIPOBOJTHUKA OT €ro
CyIIECTBOBAHUU JAIUHBIL, IIOIIANN
JlemmmocTh YaCTHIIbI, UMEIOIISH TOMEPEYHOr0 CCUCHUA
BJIEKTPUUYECKUX caMblii MaJIeHbKUH 1 Matepuaia,

30/5 | 33PAAOB. Crtpoenue KoMOuHMpOBaHHBIH 3apsn. OObscHEeHNE ¢ 9TO TaKkoe ®poHTANBHBIH ITonsiTue
atomoB. OObsSICHEHNE YPOK. YCTpOKCTBa aToMa M €ro HIOCJIE0BATEIBHOC oTpoc ATOMHOMU JHE]
AIIEKTPUUIECKUX snpa. OObSICHEHHE Ha COCIMHCHUC
SIBJICHU I OCHOBE 3HaHMH O NPOBOJIHHUKOB,

CTPOEHUU aToMa * KaK ONpEACIA0TCA
CHUJIa TOKa,

QJICKTPpU3ALUU TECJI
COIMPUKOCHOBCHHUEM,
nepeaayn 4actu

HapsiPKCHUC U
COMMPOTUBJICHUE IJIA




NIEKTPUUECKOTO 3apsiia
OT OZIHOTO TeJa K
Apyromy,
CyIIECTBOBaHUE
MIPOBOJHUKOB U
HENPOBOJAHUKOB
3IEKTPUUECTBA.
IIpursxenue x
3apsKEHHOMY TEIy
HE3apsDKEHHBIX TEIl

ITonstue
JIEKTPUYECKOTO TOKA.
Brisicuenue ycnoBust

JUTUTEILHOTO
. CYILECTBOBAHUS B
DNEKTPUIECKUN TOK. yim
MIPOBOTHUKE
HUctounnku
AJIIEKTPUIECKOTO TOKA.
MMOCTOSIHHOT'O TOKa
VYuerHo- Paccmotpenne
31/6 KOHTPOJIbHBIT YCTPOWCTBA U PaOOTHI
YPOK. rajJbBaHUYECKHUX
2JIEMEHTOB U
AKKYMYJISITOPOB
KpaTkoBpemeHnHasi
KOHTpOJbHAas padoTa
Ne4 "JaexTpuszanus
Tea. CTpoeHue
aToMoOB'"'
ITonstue
BJIEKTPUYECKOMN LIETIH.
Ilepeuncnenue
COCTaBHBIX YacTEH
N IpocTenIen
OnexTpudeckas 1nenb 1 | KoMOMHUpOBaHHBIH N
32/7 AJIEKTPUIECKON IISTIH.
€€ COCTaBHBIE YaCTH YPOK.
VcnoBHbIE
0003HaYCHHS,
MIPUMEHSCMBIC Ha
CXeMaX AICKTPUICCKUX
nenei
DIIEKTPUUECKHI TOK B IToBTOpEHUE cBeAeHMI
Meraiax. JIeicTBus 0 CTPYKTYpe MeTallia.
3JIEKTPUYECKOTO TOKA. PackpeiTie pusnaeckoit
Hanpasnenue Toka. TIPUPOJIBI
Hocurenu JJICKTPHUYECKOTO TOKA B
Ypok uzyueHust
33/8 | aMEeKTpUUECKUX 3apsIOB MeTaiax,
HOBOT'O MaTepuala
B METaJIIax, MTOJIYIIPOBOTHUKAX,
MTOJIYIIPOBOTHUKAX, AJICKTPOJINTAX M Ta3ax.
ANIEKTPOJIUTAX U ra3ax. Yka3zaHue MPUHSATOTO B
[omympoBOIHUKOBEIC (u3nKe HANpaBICHUS
pUOOPHI ANEKTPUYCCKOTO TOKA
BBenenue HoBOM
34/9 Cwita Toxa. Equauier KomOuHupoBaHHbIH | (PU3MICCKON BETUUUHBI
CHJIBI TOKA YPOK. - CHJIBI TOKA. EIMHUIEI
CHJIBI TOKa
OObsicHeHHE
Ha3HAYEHUS
AmMriepmeTp. aMIiepMeTpa, croco0oB
W3mepenune CHITBI TOKA BKJIFOYEHUS
35/10 [IpakTrueckoe aMIIepMeTpa B
3aHATHE SIEKTPUUYECKYIO 1ETIh

Jabopamopnasn
paooma Ned "Coopka
IIeKmPuU1ecKoil yenu u
uzMepenue Cuibl moxka

OTIETHHBIX YIaCTKOB
1 BCEH LIeTH Mpu
MTOCJICZIOBATEIILHOM U
apasuieIbHOM
COCTMHEHUHU
MIPOBOJIHUKOB;

* YTO TaKOe
mapaieibHOS
COEIMHEHUE
TIPOBOTHUKOB;
yMeThb:

* OITUCHIBATH
B3aMMOJICICTBHE
AIEKTPUUIECKUX
3apsJIOB;

* OITUCBIBATDH U
00BSCHATD
YCTPOMCTBO U
MIPUHIUN CHCTBUS
ANEKTPOCKOIIA;

* OOBSICHSITH Ha
OCHOBE CTPOCHUS
aTOMOB TTPOIIECC
JJICKTPH3AITHIH,
Tepeaayu 3apsaa u
B3aUMOJICICTBUE
ANMEKTPHYCCKUX
3apsIoB;

* cobupats
npocTenmme
ANEKTPUUYCCKUEC LETTH
10 3aJJaHHOM cXeMme;
* YEPTHUTh CXEMBI
cobpaHHOMI
BJIEKTPUYECKOM LIETIH;
* I3MEPSITH CHITy TOKa
B IIETTH, HAMPSHKCHHE
Ha y4JacTKe IeTIH;

* WCIOJIb30BaTh 3aKOH
Owma [uis pereHus
3a/1a4 Ha BBIYHMCIICHUE
HAIPSHKCHUS, CHIIBI
TOKa U
COTIPOTHBJICHUS TIETIH;
* ITOJTB30BATHCS
peocTaToMm IyIst
PETYIMPOBAHUS CHITBI
TOKa, OTIPEICTATh
COTIPOTHBJICHHE
MPOBOTHUKOB;

* pelaTh 3a1a9u Ha
MIPUMCHCHHE 3aKOHOB
MOCJIEIOBATEILHOTO
apasuIeIbHOTO
COCTMHEHUS
TIPOBOTHUKOB;

* FICTIOJTh30BaTh
(usnyeckre mpuOOpHI
JUTSL ©3MEPEHUS
paboThl ¥ MOIITHOCTH
AJIIEKTPUIECKOTO TOKA;
* OIIUCBIBATDH U
O00BSCHATD TEILIOBOE
JICUCTBUE TOKA;

* IPUBOANTE TPUMEPHI
MPAKTHIECKOTO

KontponbHas
pabora

DpoHTAIBHBIN
ompoc

DpoHTAIBHBIN
ompoc

DpoHTaNbHBIN
orpoc

DpoHTAIBHBIN
ompoc




Ha ee pa3nuyuHbIX
yuacmkax'"

Hanpsoxenue. Equnnis

TlonsTre HanpsHKEHUS
KakK (hU3HYEeCKOM

HATIPSKCHUSL. BCJIMYHHEI,
36/11 W3mepenune KomOuHMpOBaHHEIH XapaKTepu3yrolei
HATIPSKCHUSL. YPOK. JNEKTPUYECKOE T10JIE,
3aBHCHUMOCTh CHIIBI co3jaroriee
TOKa OT HATIPSKCHHUS JNEKTPUYCCKUI TOK.
EnuHuIB! HanlpsDKeHAS
DNeKTpuIecKoe Brenenne HoBOM
COTIPOTHBIICHUE (U3MIeCKO BETMINHEI
MIPOBOTHUKOB. - COTIPOTHUBIICHUS
Enunaunes: npoBoAHMKA. Enunuia
COTIPOTHUBIICHUS COTIPOTHUBIICHUS
IIpakTuueckoe
37/12 | Jlabopamopnas
3aHATHE
paboma Ne5
"H3zmepenue
Hanpas3cenus Ha
PA3TUYHBIX YUaACMKAX
Inekmpuueckoii yenu''
VYcranosnenue
JUHEHON 3aBUCUMOCTH
CHITBI TOKA B
38/13 3akon Oma i yaactka | KoMOMHMpOBaHHBIH MIPOBOJHHUKE OT
en YPOK. HaTIpSDKCHUS Ha ero
KoHIax. PopMyIUpOBKa
3akoHa OMa s
yJacTKa e
ITonyuenne
COOTHOILICHHS MEXKITY
COTIPOTHBIICHUEM
MIPOBOJTHUKA, €TI0
Pacuer conpoTuBncHus 9
. | JIJTMHOW W IUIOLIAIBIO
IIPOBO/IHUKOB. KomOunupoBaHHbIH
39/14 MONEPEYHOI 0 CEUCHHUS,
VY nensHoe YPOK.
MOHATHUE YACTHHOTO
COIPOTHUBIICHUE
COTPOTHUBJICHUS
MPOBOJIHUKA H CIMHUIA
YICIBHOTO
COTIPOTHUBIICHUS
OOBsiCHCHUE IPUHIIATIA
Peocratsl JICHCTBUS ¥ HA3HAYCHUS
[IpakTrueckoe peocrara
40/15 | Jlabopamopnas
3aHATHE
paboma Neb
"Pezynuposanue cumvl
moxka peocmamom'
Jabopamopnasn
paboma Ne7
"Onpeoenenue
IIpaxTuyeckoe
41/16 | conpomuenenusn
3aHATHE

npo6oOHUKaA npu
nomowyu amnepmempa
u eonvmmempa’

HCIIOJIb30BaHUS
TEMJI0BOI0 IeHCTBUS
AJIIEKTPUIECKOTO TOKA;
* peuiathb 3a/1a44 Ha
[IPUMEHEHUE
W3YYEHHBIX
(hU3NYECKUX 3aKOHOB.

DpoHTaNbHBIN
orpoc

DpoHTABHBIN
ompoc

DpoHTAIBHBIN
ompoc

DpoHTaNbHBIN
orpoc

DpoHTAIBHBIN
ompoc

DpoHTaNbHBIN
orpoc




DopMynupOBKa 3aKOHA

DpoHTaNbHBIN
orpoc

DpoHTAIBHBIN
ompoc

Ompoc

DpoHTAIBHBIN
ompoc

Kontponbnas
pabora

DpoHTAIBHBIN
ompoc

DpoHTANbHBIN
orpoc

[HocnenoBarensHOE N
KomOunupoBaHHbIH MOCJICTIOBATEIILHOTO
42/17 | coenmHeHue
YPOK. COCIIITHEHUS
MIPOBOTHUKOB
TIPOBOTHUKOB
DopMyIUpOBKA 3aKOHA
[TapannenbHoe . PMYJIHP
KomOnumpoBaHHBIH TapajuIeIbHOTO
43/18 | coenmHeHue
YPOK. COCIITHEHUS
MIPOBOTHUKOB
TIPOBOTHUKOB
Pewenue 3anay "3akon
Owma Juis yyacTKa [eIH.
44/19 IlocnenoBarenpHOE U KomOuHMpoBaHHBIH
mapaiebHOe YPOK.
COCIMHEHUE
TIPOBOJTHUKOB"
Ilonyuenue BbipakeHUs
JUTSI pacdera paboThl
. | DIEKTPUYECKOTO TOKA U
Pabora 1 MOIIHOCTH KoMOuHMpOBaHHBIH
45/20 MOIITHOCTh
ANEKTPHIECKOTO TOKA YPOK.
ANEKTPHYECKOTO TOKA.
Enuuuner paGboTe! 1
MOIIHOCTH TOKa
KoHnTtpojabHas pabora
- " VY4erHO-
NeS "JaekTpuyeckuii N
46/21 KOHTPOJIbHBIN
— | Tok. CoeiHEHHE
" YPOK.
TPOBOTHHKOB
Jabopamopnaa
paboma Ne8
"H3mepenue
[IpakTrueckoe
47/22 | mownHocmu u pabomot
3aHATHE
moka 6
I71eKmpUu4ecKoil
aamne"
OObsICHEHHE TTPHYNHBI
HarpeBanue HATrpeBaHUS
48/73 | TPOBOAHMKOB KomOuHMpoBaHHBIH MIPOBOTHUKOB
ANEKTPHYCCKUM TOKOM. YPOK. JIEKTPUYCCKUM TOKOM.
3axoH Jxoynsa-Jlenna DopmMynIupoBKa 3aKOHA
Jxoyns-Jlenua
YeTpoHcTBO TaMITbI
Jlamma HakamuBaHHUS.
. HaKaJHBAaHUA U
DNeKTpUIeCcKue KoMOuHMpOBaHHBIH
49/24 HEKOTOPBIX
HarpeBaTeIbHBIC YPOK.
IIEKTPHUECKUX
IpUOOPEI
npuodopoB
BrrsicHenue mpuauHbBI
KOPOTKOT'O 3aMBIKAHUSI.
50/25 KopoTkoe 3aMbIkaHue. KoMOuHMpOBaHHBIH OOBsICHEHHE
IIpenoxpanurenu YPOK. yCTpo¥cTBa U

MPHUHIUTA JCHCTBUS
npeoXpaHuTesen

DpoHTAIBHBIN
ompoc

DpoHTAIBHBIN
ompoc




HOBTOpeHI/Ie Martepualia

. KomOunupoBaHHbIH duznyeckuit
51/26 | Temsl "DNEKTpUYECKU I()) « KTATT
TOK" Ypot. A
KoHnTtpojabHas pabora VYyerHo- KoHTpobHas
52/27 | Ne6 "duexkTpuueckue KOHTPOJbHBII a%om
siBJieHus" YPOK. P
DJIEKTPOMATHHUTHEIE
siBJjieHus (7 yacoB)
Yka3zaHue UCTOYHHKOB
MarHUTHOTO TIOJIS.
OmneiT Dpcrena.
[loHATHE MaTHUTHBIX
MaruTHO® no;1¢ TKa. Ypok uzyueHust nuHAi. Onucanne B DpoHTaNbHBIN
>3/1 | Marnutsoe noxe HOBr())FO Mg;c nana MaFHI/I’.[HOFO TOJISt s tont P ompoc
KPyrosoro Toxa. P KPYTOBOTO H MPSIMOTO Seemt nome b
MarHuTHbIE JIUHUT pyr P yHCHIK NOIDKCH
TOKa € TIOMOIIBIO 3HATH/OHUMATh:
MarHUTHBIX JTAHUH * CMBICJI IIOHSATUA
[MomyuyeHne KapTUHBI MarHuTHOE TI0JIE;
MarHUTHOTO TOJIS * YTO TaKoe
MaruutHoe mnose
KaTYIIKU C TOKOM, MATrHUTHBIC JTMHUU U
KaTYIIKU C TOKOM.
0O0BSICHEHUE MPUHIIUTIA KaKOBBI UX
ONeKTPOMarHUTEI N
JIeUCTBUS 0COOCHHOCTH; N
IIpaxTuyeckoe DpoHTaNbHBIN
54/2 AIEKTPOMArHUTa * KaK XapaKTCPUCTHKH
3aHATHE onpoc
Jlabopamopnasn MarHUTHOTO TOJIS
paboma Ne9 "Coopka 3aBUCST OT CHJIbI TOKa
INeKmpomaznuma u B IIPOBOJHUKE H
ucnvlimanue ezo (hOpMBI IPOBOJHUKA;
oeiicmeusn" * B3aMMOCBSI3b
VYxazanue obmactu 3IEKTPUUECKOTO U
HCTIOB30BaHUS MarHUTHOTO TOJICH;
9JIEKTPOMArHUTOB B * YCTPOHCTBO U
. MIPOMBIIICHHOCTH. TIPUHITHI JCHCTBUS .
IIpumenenue KomOuHMpOBaHHEIH . DpoHTaNbHBIN
55/3 OO0BsicHCHHE JNEKTPOJABUTATEIS;
AJIEKTPOMArHUTOB YPOK. N onpoc
YCTPOMCTBA U * 0 pOJIU MarHUTHOTO
TPUHITAIA TCHCTBHS TOJISI B
JJIEKTPOMArHUTHOTO BO3HHUKHOBEHHUH U
pene Pa3BUTHH )KU3HA Ha
TToHATHE HOCTOSIHHOTO 3ewmie;
marauTta. OObICHEHHE YMeTh:
HAaMarHU4eHHOCTH * OOBACHATD
[TocTostHHBIC MarHUTEHI. o
xKeJesa M CTalln YCTPOHCTBO U
MaruuTtHoe nose o
MTOCTOSTHHBIX MarHuToB. | KoMOWHMpOBaHHEII CYMICCTBOBAMCM HPHHILII ACHETBIE ®ponraneHenii | Jlerenna o 6e
>6/4 BsaumoneiictBue ' I(D)K MOJICKYIAPHEIX TOKOB. LS b ompoc BepOITFO I
YPOK. O3HaKkoOMJICHHE C * OITUCBIBAThH U p P
MarHuTOB. MarHuTHOE
MarHUTHBIMH OOBSICHATH
noJsie 3emJin N N
CBOWCTBAMH TEJ U B3aMMOJIcHiCTBHE
MarHUTHBIM ITOJIEM MTOCTOSTHHBIX
3emin MarHuTOB;
* OTIMCHIBATH U
OO0BscHeHHE OOBSICHATD ACHCTBHE
. yCTpOUCTBa U MAarHuTHOTO TOJISI HA
JleiicTBE MarHUTHOTO o .
. TIPUHITAIA TSHCTBHS MIPOBOTHHK C TOKOM; .
TIOJIS1 Ha TIPOBOJHHK C KomOnHmpoBaHHBIH ®DpoHTANTBHBIN
57/5 JJIEKTPHYECKOTO * peuiatb
TOKOM. DJIEKTPHUIECKHE YPOK. ompoc
neurarens. O0macTh KauecTBEHHbIC U
JIBUTATEIN
MPUMEHECHUE JKCIICPUMCHTAIBHEIC
ANEKTPOABUTATEIIS 3aJ1auu 10 TEMC;
* OTIMCHIBATH U
Jlabopamopuas OOBSICHATH
paooma Nel0 B3aMOJCHCTBHE .
v IpakTHyeckoe ) OpOoHTAIBbHBIN
58/6 'H3yuenue osucamensn 3JIEKTPOMAarHuTOB;
3aHATHE ompoc
ROCMOANNO020 MOKA HA * pucoBaTh popmy u
Mmooeau'" pacnosoKeHue
. OO0BbscHeHHE MAarHUTHBIX JTUHHUM.
VYerpoiicTBo VYuerHo- o
N YCTpPOWCTBA U KontponbHas
59/7 | aneKkTpou3MEPUTEITHHBIX KOHTPOJIbHBIT N
TIPUHITAIA TSHCTBHS pabota
pubopoB. YPOK.

OJICKTPONUZMEPUTCIIbHBIX




KpaTkoBpemeHnHasi

KOHTpOJbHAas padoTa
Ne7

"I1eKTPOMATHUTHBIE
saBJeHus"

npudopoB

CaeToBbIe siBJIeHUs (9
4aC0B)

Wcrtounuku cBera.

PackpsiTHe ponu cBeTa
B J)KM3HHU YEJOBEKa 1
npupobl. [lonstue
ONTHKH KaK pasena

(hM3HKH, NU3ydaroNIero

Pacnpoctpanenue v CBETOBBIC SIBJICHHUSI.
60/1 | cBera. 3akoH POK H3YHCHIA EctectBennsie n
MPSIMOJINHEHHOTO HOBOTO MaTepHana HCKYCCTBCHHBIC
pacIpoOCTpaHCHHUS CBETA UCTOYHHUKH CBETA.
ITonsiTue cBETOBOTO
ny4a. BersicHeHue
0coOeHHOCTEH
pacpoCTpaHCHHUS CBETA
OTtpaxeHue cBera. . ®dopmynupoBka
61/2 | 3akoHBI OTpasKeHUS Kombummposar1ii 3aKOHOB OTPaXKCHHUS
CBETa YPOK- CBETa
OO0BsicHCHHE
MOJTyYCHHUS
H300pKEHUS TOUKH B
IUTOCKOM 3€pKalle.
ITnockoe 3epkaio ITonarue maMOTrO
H300paKEHUS.
62/3 Hpaxmireckoe OcobernocTH
3aHATHE
H300paKEHUS TIPEMETA
B IUTOCKOM 3€pKaie
Jlabopamopnasn
paooma Nell
"H3yuenue 3aKonoe
ompayicenus ceema’’
[NonsTue nmpenoMiIeHus
[Ipenomienue cBera cBeTa. 3aKOHBI
TIPETOMIICHUS
634 [ TTagopamopnas ITpakTnyeckoe
3aHATHE
paboma Nel2
""Haobnwoenue aénenusn
npenomnenusn ceema’
[Monstue chepuueckoit
JIMH3BI, ONTHYCCKON
OCH, ONITHYECKOTO
LICHTPA JINH3BL
PaccmoTpenue cBoiicTB
JInmser. @oxycHOe cobuparoreit u
64/5 | PACCTOSAHHE JMH3LL KoMOWHMPOBaHHBINM | PacCEHBAIOIICH JTUH3BI.
Wzobpakenmus, YPOK. Onrtuyeckas cuia

aBacMbIC JTUH30HU

JIUH3bI. 3aBUCUMOCTD
BHJa N300pakeHUS U
€ro MecTo OT
B3aHMHOTO
U300paKeHHS
TIPEIMETHI U JIMH3BI

B pesynbrate
U3YYCHUS TEMBI
YYEHUK IOJDKEH

3HATH/IOHUMATh:

* CMBICJI TOHSITHMN:
CBET, ONITUYECKUE
SIBTICHUS,
TeoMeTpUIecKas
ONTHKA, POKyCHOE
PACCTOSIHHC JINH3BIL,
ONTUYECKAs CHIIA
JIUH3BL
* CMBLI 3aKOHOB
HOPSAMOJIMHEHHOTO
pacmpocTpaHeHHS
CBeTa, OTPAKEHUSA
CBETa, TIPEITOMIICHHS
CBeTa;

* KaK MOCTPOCHUEM
ornpezensercs
PACIIOJIOKEHHE U BH]
n300paKeHUs B
IUTOCKOM 3€pKalie;

* B3aMIMOCBSI3b MCIKIY
PacCIOIOKEHUEM
MPEIMETOB,
ONTUYECKOH CHUJIBI
JIMH3HI ¥ TTOTyYaeMbIM
HN300paXKeHUEM;

* YCTPOMCTBO U
MIPUHIUIT JEHCTBUS
ONTUYCCKUX
npudopoB;
yMeTh:

* CTPOUTH 00JIACTh
TEHH U TOTYTCHHU;

* CTPOUTH
OTpaXEHHBIN U
MPEJIOMJICHHBIH JTyY;
* CTPOUTH
M300pakeHNE B
TOHKHX JINH3aX;

* pa3nuyath
JICHCTBUTEIBHBIC H
MHHMEIC BEJTHYUHEI,
* MOJTy4YaTh Pa3INIHEIC
BHIBI H300paKeHUI
TIPY TIOMOTITH
coOuparorie JTMH3HI,
* I3MEPATH (POKYCHOE

IIpencrasne
00 ncropuyec
pa3BUTHY
B3TJIAJIOB F
TIPUPOLY CBC
®poHTATBHBIH ConHaeuyHoe
ompoc JyHHOE
3aTMCHHS
IIpenenbHOC
CKOPOCTH
pacmpocTpaH
cBeTa
DpoHTaNbHBIN
omnpoc
DpoHTAIBHBIN
ompoc
DpoHTAIBHBIN
ompoc
DpoHTAIBHBIN
ompoc




paccTosiHue
cobuparorie JTUH3HI,
Crtpoenmue ria3a Kak .
['nas kax onTuaeckas KomOunHMpOBaHHBIH onTquCKoﬁ CHUCTEMBI o e DOpoHTATEHBIN
65/6 | cucrema. OnTHYECKHE P . ’ OOBACHATE HPOHECC P
HpI/I60pBI YPOK. YCTpOI/ICTBO AKKOMOJJAIAU I1a3a; O11poC
ONTHYECKUX TPUOOPOB * pelaTh 331341 Ha
MOCTPOCHHE
N300paKEHHH,
Jlabopamopnasn IIPUMEHEHHE
aboma Nel3 i N
66/7 1,’,170” otile [IpakTuueckoe (opmysst TORKOF ®poHTANBHBII
'y ) SAHSTHE JINH3BI, pacyeT ompoc
uzooparcenuii npu doxrycHoro
nomowu aunzel”’ paccTosHus,
KoHTpoJibHasi padoTa VYyerHo- i
0 "00 pado § OITHYECKOH CHIIBI KomrpombHas
67/8 | Ne8 "CreroBbIe KOHTPOJIbHBIN JTHH3BL. aGota
siBJieHus" YPOK. P
68/9 Oo6obmaroree IoBTOpHTENEHO- Ouznueckuit
MIOBTOpEHUE 0000 YPOK JTUKTaHT
PECYPCHOE OBECIIEYEHHUE PABOYEU ITPOI'PAMMBI
v DenepaibHbIii KOMIOHEHT TOCYJAPCTBEHHOTO CTaHmapra obiiero obpasosanus (mpukaz MO P® ot

v

05.03.2004 No1089);

ABTopckas nporpamma no ¢usuke E.M. I'ytauk, A.B. [lepbimkun
o [lepviuuxun A.B. ®uszuka-7 — M.: [lpoda, 2010;
o [lepviuuxun A.B. ®uszuka-8 — M.: lipoda, 2010;
o [lepviuuxun A.B. ®uzuka-9 — M.: JIpoda, 2009.

COopHHMKaMHU TECTOBBIX U TEKCTOBBIX 3a/IaHUM [l KOHTPOJIS 3HAHUN M YMEHUI:
o Jlykawux B.J. cOOpHUK BOIPOCOB U 3anad no ¢usuke. 7-9 ki — M.: IIpocBemenue, 2002. —
192c.

OBOPYJOBAHHUE

Y4yeOHO-TpaKkTHYECKOE U Y4eOHO-1a00paTOpHOe 000pyA0BaHME
AMrnepMeTp AeMOHCTPALIUOHHBII

Becrwl yueHnueckue

BonbT™MeTp 1€MOHCTPAaLlMOHHBII

Breimpsimutens

I'eneparop neMOHCTpaOHHBIN

MaHOMeTp IeMOHCTPAIMOHHBIN

MetpoHoM
MO,Z[e.HB YCTBIPCXTAKTHOI'O ABUTATCIIA

PeocraT nabopaTopHblit
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